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COMPLETE SPECIFICATION 

Bearing 

w» roiksRoyce Limited, a British "bars are mot integral with each other 'and 

rif rSinS Rtoad, Derby, are substantially perfectly circular in cross 

Sffie do hereby declare the invention, section. In this case, fhe.opposrte ends of 

(<? Sch we SSy that a patent may ba the bars may be respect»vely received m 

« Zrrli To ul and the method by which it annular members one of which is secured 

5 ^ £ Performed to he particularly des- to the said one race and the other of 

^ibed inW bT the Mining statement:- which is secured to -the said fixed .structure, 

cnbed in ana py ^iy'"\ Marines In another embodiment of the invention, 

I^ITT^ Acre the bars are integral with each other and 

m «™vi^ed a bearing at least one portion are constituted by portions of a substantially 

^ F wh on is re^KemK cormeaed ^fixed .cylindrical member disposed between 

ittbv aSS of ansrularly spaced .angularly spaced apart ^apertures t^rein^In 

S axiauv *S ng, resilient bars each this case the bars mav be substantially octa- 

ft - i • y wr «,h«a-ntiallv circular ,o 0 nal in cross section, but having their 

t c^sfsecdon' M^^Slv^m, corners rounded off to provide a substan- 

ftSliS^eliLiiis each of which Ss in .tially circular cross .eciaoa 

P %\. * ^ nnd outer races, Means 'are preferably pre 
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Means 'are preferably provided lor limit- 
ing resilient radial 'movement of the said 
one race. Thus 'the last mentioned means 
may comprise a stop ring which is secured 
to the said fixed structure and Which is 
spaced by a small -annular gap from the said 


U;i^tO u uiiinj, ~- 

-oiling contact with inner and outer races, 
one of said races being resiliency connected 
to the said fixed structure by the said bars. 

The term "'substantially circular in cross 
section" where used throughout this specifi- 

SKA Se^in^SIhe S^SSfe ^TaceVr from means^cuWd to .he said 
SS£S°S51 tcHT"* 3 S " St3nti t drably the ,aid one «e is the outer 

iiStotfi^ e-enM 5=5= 

bear n gS , baJ bearmg^ and the J^e. ^rt^Sm ^ides of the bearing, said 

Ii'wiU 'be l£S£d that the resilient means integral w» or secured M by. 
coLSn of the said one race to fixed -seals which permit a small «i leakage .there- 
structure will insure the damping of vibra- 
tions transmitted to the bearing. Since, 
moreover, the s*aid bars are substantially 
circular in cross section, ithe elastic proper- 
ties of the bars, and the loads carried by 
individual bars, will not be affected by the 
direction of the vibration. 

In one embodiment of the invention, the 
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"seais win vi l pciiiiiu a. jmaii «,** 0 ~ — — _ 

■through, the wall members forming a cham- 
ber with the inner race, means being pro- 
vided for (maintaining the chamber at a 
lower air pressure than that prevailing on 
the upstream and downstream sides of the 
chamber, and means being provided for en- 
suring that *the leakage rates through the 
seals are equal to each bother. 
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The invention also comprises a gas turbine 32 has rollers 33 whidi are in ^^Uing co^ 

' ' engine having shafting on which is counted tact with the inner race 31 and with an 

; ^^tSmm^Sd ffirtme^r^ and%5 storing 37. rTte 

V c^relsor 2d turbine. wall 36, through which parses a passage 

The bars of tfce said bearing may have a .40 for cooling air, extends to the engine 

10 spring rate such that the maximum vibra- casing (not shown) and hence to fixed struc- 

tion amplitude of the bearing during normal ture. , - , 

running occurs at a rotational speed below The downstream end ^ ft the ^hndrical 


15 


the idling speed of the engine. 

The invention is illustrated, merely by 
way of example, in the accompanying draw- 
ings, in which: — 

Figure 1 is a broken "away section through 
part of one embodiment of a gas turbine 
engine provided with a bearing according 
20 to the present invention, 
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the present mvenrion, A *™ . : . ... . v M .:.«. a-? 
Figure 2 is a broken away section through, a chamber 43 with m which the bearing 32 
oaf t of another embodiment of a gas turbine is disposed, the chamber 43 being supplied 
engine provided with -a bearing according with lubricant through an aperture (not 
i — a ;hnwn'i in the wall member 42. 


to the present invention, and 

Figure 3 is a plan view taken on the line 
3 — 3 of Figure 2. 

Referring first to Figure 1, a gas turbine 


shown) in the wall member 42. 

The cylmdrical_member 35 has an axialry 
extending portion 44 which is provided with 
a {plurality of angularly spaced apart sub- 


pressure turbine 11. 

The bearing 13 has rollers 14 which are 
in rolling contact with the inner race 12 and 
with an outer race 15. The outer race 
15 is bolted to an annular member 16 
which is provided with a plurality of an.gu- 


of angularly spaced apart axialiy extendi^ 
resilient bars 20 each of which has a sub- 
stantially circular cross section. 

The upstream ends of the bars 20 are 
mounted in angularly spaced apart holes 21 
in an annular member 22. The annum 
member 22, together with a stop ring 23,. 
is bolted to a strut 24 which extends to 
the engine casing (not shown) and hence to 
iixed structure. 

The annular member 16 has a flange 25 
provided with angularly spaced apart recesses 
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member 35 is bolted to wall members 41* 
42 which are disposed on opposite sides of 
the bearing 32. The wall member 41 carries 
a seal 38 by means of which it is sealed 
to the inn^r race 31. The wall member 42 
carries (two axialiy spaced seals 39, 39* by 
means of which it is sealed to the inner 
race 31. The wall members 41, 42 define 85 


90 


Kerernng nrst to figure i, a gaa iiuuius « ^ . r, ~ f J ~ r 7 C Tt^ 

en-ine has a shaft 10 cn which is mounted stantially rectangular apertures 45. The aper- 

a low pressure compressor (not shown) and tures 45 serve to form the portion 44 into 

30 a low pressure turbine 11. * * plurality of axialiy ^tending resdient tes 95 

The shaft 10 carries <an inner race 12 46 which are integral with each other and 

cf an end thrust bearing 13 which is dis- each of which is disposed between an ad»*- 

posed -immediately downstream of the low cent pair of apertures 45, 


The bars 46 are chamfered to give them 
an octagonal shape, and the sharp corners 100 
of the octagonal bars are then rounded 
with -the result !that the bars 46 are sub- 
stantially circular in cross section, 
.which is provided watn a pmranty «i a„ S u- The downstream end of the stop ring 37 
larly spaced apart holes 17 in which are is spaced from the member 35 by a smJl 10d 
received the downstream end's of a plurality annular gap 47. 

• * « The seals 39, 39* are separated from each 


other and define therebetveen an an null 
space 48 which communicates with the down- 
stream side of the wall member 41 by wsy 110 
of a conduit 49. The pressure in the 
•annular space 48 is therefore the same as 
that on the downstream side of the wall 
member 41. 

In order to prevent the leakage of oil 115 
from the chamber 43, the air pressures on 
the upstream side of the wall member 42 
.and on She downstream side of the wall 
member 41 are arranged to be greater than 
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26 through which the respective bars 20 - — — ~ ~ o — 

« Ba'&s freely The flange 25 is spaced from that within the chamber 43, the seals 39, 

the downstream end of the stop ring -23 39 1 and .38 ^eing such as to permit a small, 

.by a small annular gap 27. continuous leakage of air into the chamber 

Referring now to Figures 2 and 3, a gas 43. 
.turbine engine tos a shaft 30 on which is It is desirable that the leakage rJs 

60 mounted a High pressure compressor (not through the seals 38, 39 1 should be the sasae 12d 

shown) and a high pressure turbine (no* since if one cf the seals is /Worse th*n die 

shown) other, there is a danger of the leakage 

The shaft 30 carries an inner race 31 through the bad seal causing the pressure 

of a bearing 32 which is disposed adjacent in the chamber 43 tto rise to an extent 

the said hi<*h pressure turbine. The bearing, such that air and oil are forced out through 130 
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ahe good seal. On the other hand k is 
difficult to manufacture the seah so that 
.they have the same leakage rates. 

Since, however, the pressure in the an- 
5 miliar sc\ice 48 is the same as that on 
the downstream side pf the wall member 
41, the leakage races through ;the seals 38* 
39 l will be the same even if the lealtfag* 
nates through the seals 38, 39 should differ- 
10 considerably. 

It will be appreciated (that if, because of 
rotor unbalance or other causes, the shafts 
10, 30 are subjected to orbiting loads, the 
resultant vibrations to which the bearings 13, 
15 32 will be subjected will be isolated in (the 
resilient mounting provided by the bars 20, 


46. Moreover, by reason of the substan- 
tiially circular cross section of these bars, 
all the bars 20, 46 will carry substantially 
20 equal loads whatever may be the direction 
of the vibrations to which they are sub- 
jected. . 

The stop rings 23, 37 serve to limit 
resilient radial movement of .the (outer races 
25 15, 34 and reduce the danger that the bars 
20, 46 will break in the event of severe un- 
balance resulting from turbine blade failure. 
The s<rap rings 23, 37, moreover, provide a 
safeguard against the serious engine failure 
30 which would occur during normal running 
if the bars 20, 46 were to fail in fatigue. 

The bars 20, 46 may be given a spring 
rate such .that the maximum vibration ampli- 
tude of the bearings 13, 32 during normal 
35 running occurs at a speed of say, 400 r.p.m. 
so that the engine is swiftly rotated through 
this speed when run up to its idling speed 
of, say, 5000 r.p.m. 

WHAT WE CLAIM IS: — 
40 1. A bearing at least one portion of which 
is resiliency connected to fixed structure by 
a plurality of angularly spaced apart, axially 
extending, resilient bars eiach of which is at 
least substantially circular in cross section. 
45 2. A bearing as claimed in Claim 1 in 
which the bearing comprises rolling elements 
each of which is in rolling contact with 
inner and out>er races, one of said races 
being resiliently connected to the said fixed 
50 structure by the said bars. 

3. A bearing as claimed in Claim 1 or 

2 in which the bars are not integral with 
each other and 'are substantially perfecdy 
circular in cross section. 

55 4. A bearing as claimed in Claims 2 and 

3 in which opposite ends of the bars are 
respectively received in annular members one 
of whkh is secured to the said one race 
and the other of which is secured to the 

60 said fixed structure. 


5. A bearing as claimed in Claim 1 or 
2 in which the bars are- integral with each 
other and are constituted by portions of a 
substantially cylindrical member disposed 
between angularly spaced apart apertures 65 
therein. ." 
: 6 A bearing as claimed in Claim 5 in 
which the said ban are octagonal in cross 
section, but their corners are rounded off 
to provide a substantially circular cross 70 
section. 

7. A bearing as claimed in Claim 2 com- 
prising means for limiting resilient radial 
movement of the said one race. 

8. A bearing as claimed in Claim 7 in 7?> 
which the last mentioned means comprises 
a stop ring which is secured to the said fixed 
structure and which is spaced by a small 
annular gap from the said one race or from 
means secured to the said one race. 80 

9. A bearing as claimed in Claim 2 in 
which the said one race is the outer race. _ 

10. A bearing as claimed in Claim 2 in 
which there are two wall members which 
respectively extend to the upstream and 85 
downstream sides of the bearing, said wall 
members being secured to the outer race 
and being sealed to the inner race (or to 
means integral with or secured thereto) by 
seals which permit a small air leakage there- yu 
through, the wall members forming a chamber 
with the inner race, means being provided 
for maintaining the chamber at a lower air 
pressure than that prevailing on the upstream 
and downstream sides of the chamber, and yD 
means being provided for ensuring that the 
leakage rates through the seals are equal to 
each other. 

11. A gas turbine engine having shafting 
on which is mounted a compressor and a 100 
turbine of the engine, said shafting being 
journalled within a bearing as claimed in 
any preceding claim. 

12. A gas turbine engine as claimed in 
Claim 11 in which :he bars cf the said 105 
bearing have >a spring rate such that the 
maximum vibration amplitude of the bear- 
ing during normal running occurs at a 
rotational "speed below the idling speed of 
the engine. 110 

13. A bearing substantially as described 
with reference to and as shown in the 
accompanying drawings. 
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